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ABSTRACT : PURPOSE: To prevent the surface-contamination of an optical fiber preform by coating 
the surface of a preform with an easily peelable resin film. 

CONSTITUTION: An optical fiber preform 3 is produced by applying a clad part 2 on the 
circumference of a core part 1 by VAD process, outer CVD process, etc. The surface of 
the preform 3 is subjected to fire-polishing treatment with O2, H 2 burner, etc., and cooled 
by leaving standing for about 30min. the fire- polished surface of the preform 3 is coated 
with a resin such as polyester resin, polyacrylate resin or vinyl resin by spraying, brushing, 
brushing, etc., to form a resin layer 4 having a thickness of 10-200|im and the layer is 
firmly attached to the surface by curing. An optical fiber preform 3 free from contamination 
such as stain can be obtained by peeling the resin layer 4 immediately before the process 
for the deposition of the clad layer. 
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DETAILED DESCRIPTION 

1 . Subject of Invention 

Optical fiber preform 

2. Scope of the Patent Claim 

An optical fiber preform characteristically in that a resin film which is easily peeled 
off is provided onto the surface. 

3 . Detailed Explanation of the Invention 
[Industrial Application Field] 

The present invention is related to an optical fiber preform; in this, the adhesion of 
dirt, etc. onto the surface is prevented. 
[Conventional Technology] 

As a manufacturing method of optical fiber preform (to be abbreviated (called) as 
"preform" below), the VAD method (Vapor phase Axial Deposition), the outside 
attachment CVD method (Chemical Vapor Deposition), the inside attachment CVD 
method, etc. are available. In the case when the preform is prepared by these method, for 
adhering the lacking (additional) clad portion to the preform, the glass fine particles are 
adhered by the outside attachment CVD method or the preform is covered by a jacket 
tube and the assembly is collapsed. And, the process for attaching the lacking clad portion 
to the preform (to be abbreviated (called) as "clad portion attachment process") is 
performed after the preform diameter is elongated to thinner size in some cases. 

As a pretreatment of the clad portion attachment process in the above described, 
the treatment of removing the dirt and dust on the preform surface by the flame of 
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oxygen-hydrogen burner, etc. is being performed. This pretreatment is called as fire- 
polishing treatment. 

This fire-polishing treatment is performed for preventing the bubble formation 
during the clad portion attachment process, occurrence of heterogeneity in the diameter of 
the optical fiber, breakage of the fiber, drastic lowering in strength of the fiber during the 
fiber-drawing process. 

These conventional optical fiber manufacturing processes are shown in Fig 2 as 
flow chart. 

[The Problem to be Solved by the Invention] 

Now, even in the case where the fire-polishing treatment is applied to remove the 
dirt, dust, etc. adhered to the preform, if the clad portion attachment process is not started 
immediately after the fire-polishing treatment, additional new dusts would adhere to the 
preform. Furthermore, if the preform is being moved (transported) after the fire-polishing 
treatment, in many cases, dirt, etc. would adhere onto the preform surface. 

As above, if the preform enters the clad attachment process under the condition 
with dust and dirt adhered, as described above, bubble formation during the clad portion 
attachment process and occurrence of heterogeneity in the diameter of the optical fiber, 
breakage of the fiber, drastic lowering in strength of the fiber during the fiber-drawing 
process would be induced. Therefore, even if it is a preform fire-polished once, if there is 
an elapsed time and or the preform is moved (transported), there is a problem that it 
would be necessary that the fire-polishing has to be applied again immediately prior to the 
clad portion attachment process. 


The present invention is undertaken in view of the aforementioned situation. The 
objective is to provide an optical fiber preform to which dusts and dirt would not adhered 
after the fire-polishing and during the period up to the fire-polishing treatment. 
[The Means Used to Solve the Problem] 

In the present invention, the optical fiber preform possessing an easily peeled off 
resin on its surface is employed as the means for solving the aforementioned problem. 
[Function] 

By possessing a resin film which is easily peeled off on the surface, the dusts and 
dirt would not directly adhered to the optical fiber preform, instead they would adhere 
onto the resin film. Therefore, immediately before the clad portion attachment process, by 
peeling off the resin film, an optical fiber preform without adhered dusts and dirt, etc. can 
be obtained. 

Below, the optical fiber preform of the present invention is illustrated in details. 

The optical fiber preform of the present invention is constructed by attaching an 
easily peeled-off resin film onto the surface of the optical fiber preform manufactured by 
the VAD method, the outside attachment (deposition) CVD method, the inside attachment 
CVD method, etc. 

Fig 1 shows an optical fiber preform of the present invention. In the figure, 
symbol 1 shows the core. To the surrounding (circumference) of the core portion 1, the 
clad portion 2 is formed; and the preform 3 is composed of the core portion 1 and the clad 
portion 2. To the surrounding (circumference) of the preform 3, the resin layer 4 is 
formed. 


The thickness of this resin layer 4 is most suitably from 10 to 200 um. If the 
thickness of the resin layer 4 is thinner than 10 um, it would be weak in strength and 
breakage, etc. troubles would occur. If it is thicker than 200 um, the amount of the resin 
would be too much to raise the cost, and the drying time would become longer to create 
trouble. The diameter of the preform 3 would differ depending on the manufacturing 
method, etc.; it is normally in the order of 5 to 70 (unit missing in the Japanese text) in 
diameter. 

For the resin layer 4, polyester system, polyacryi system, polyvinyl system, 
polyolefin system, polyamide system, polyurethane system, silicone system, etc. resins can 
be suitably employed. For the preform 3, the quartz system, the multi-component system, 
etc. commonly used for optical fiber are applicable. 

Next, the manufacturing method of the optical fiber preform of the present 
invention is illustrated. 

First of all, the surface of the preform 3 manufactured by the VAD method, the 
outside attachment CVD method, the inside attachment C VD method, etc. is treated for 
fire-polishing by an oxygen hydrogen burner (etc.) Then if cooling is required, it is let 
stand for a specified time to carry out cooling. Next, to the surface of this preform 3, the 
resin layer 4 is adhered. For this, for example, the application methods by spraying, brush 
application, dipping-soaking, etc. or the pasting method in that a resin film is tightly 
adhered or a adhesive layer is provided. 

In the optical fiber preform of the present invention manufactured as described 
above, since all of the adhering dusts and dirt, etc. would adhere onto the resin layer 4, 
none would be adhere to the surface of preform 3. And if necessary, namely immediately 


6 


before the clad portion attachment process, by peeling off the resin layer 4, the preform 3 
with no dusts, etc. adhered onto the surface can be provided for use. 

And since the preform 3 is wrapped by the resin layer 4, even if when the 
preform 3 would collide against each other collide with other object, scratching to the 
surface of the preform 3 can be prevented. 

Furthermore, in the case when dusts, etc. are adhered to the preform while it is let 
stand for cooling after the fire polishing treatment, since these dusts, etc. would tightly 
adhered to the resin 4 side, they would be removed together with the resin layer 4 when 
the resin layer 4 is peeled off. 
[Implementation Example] 

A quartz system preform, 3, of 20 mm diameter was treated for fire-polishing by 
an oxygen, hydrogen burner and then let stand to cool for 30 minutes. 

To the surface of the cooled preform 3, a polyacryl system resin was applied by 
spraying to form 100 to 200 urn thickness (resin). After this application, the resin 
hardened in about one hour; the resin 4 became peel-able condition. 

Immediately before the clad portion attachment, the resin layer 4 was peed off; and 
the surface of the preform 3 was observed: the result was that no dust, dirt, etc. were 
present on the surface and also no residual resin was present. The condition was identical 
to the condition of immediately after the fire-polishing. 
[Effect of the Invention] 

The optical fiber preform of the present invention is characteristically that a resin 
film which can be easily peeled off is provided onto the surface of the optical fiber 
preform; because of this, dusts, dirt, etc. would adhere to the resin film surface and would 
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not adhere to the preform surface. Therefore, immediately before the clad portion 
attachment, by peeling off the resin layer from the preform, a preform without adherence 
of dusts, dirt, etc. onto the surface (identical to the condition after the fire-polishing 
treatment) can be obtained. This would prevent the troubles caused by the dusts, dirt, 
etc. adhered to the preform in the subsequent processes : for example, the bubble 
formation during the clad portion attachment process; occurrence of heterogeneity in the 
diameter of the optical fiber, breakage of the fiber, drastic lowering in strength of the fiber 
during the fiber-drawing process, etc. 

Accordingly, by using the optical fiber preform of the present invention during the 
period of "after the fire-polishing treatment to the clad attachment process," there would 
be an effect that the poor result which would occur in the optical fiber manufacturing 
process is prevented to enhance the yield, etc. 
4. Brief Explanation of Figures 

Fig 1 is the cross section showing an example of the optical fiber preform of the 
present invention. Fig 2 is a flow chart showing the manufacturing processes of optical 
fiber. 

3 . . . preform; 4. . . resin film 
Patent Applicant: Fujikura Densen (Cable) K K 
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Fig 2 


\ Manufacturing of preform j 



| Clad portion attachment process f 


Fiber drawing process 


